INTRODUCTION
The responses of ecological communities to climatic change depend both on environmental conditions at 42 specific geographic locations and on the composition of and interactions between co-occurring species 43 (Tylianakis et al. 2008 , Gilman et al. 2010 , Singer and Parmesan 2010 , Pelini et al. 2012 . Populations 44 and species occupying different locations may vary in their tolerances for abiotic changes (Deutsch et al.
resident species experience temperatures that exceed their thermal tolerances. Within sites, we expected 94 closely related species to respond to warming in similar ways due to shared evolutionary histories 95 (Diamond et al. 2012b ).
97
Because both experiments and large-scale geographic patterns of diversity and species composition are 98 used to forecast future responses to climatic change (Parry and IPCC 2007) , assessing congruence 99 between responses to experimental warming and natural warming is important. We compared the patterns 100 in diversity and composition of ants under experimental warming with those along an elevational gradient 101 in the Great Smoky Mountains. The elevational gradient shares many species with and spans a gradient of 102 temperature increase similar to that generated by the warming treatments (Sanders et al. 2007 ). (Cerda et al. 1997 (Cerda et al. , 1998 
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For each chamber, the resulting data were organized as an incidence matrix in which each row is a 148 species, each column is a sampling period, and the entries indicated incidence (0 or 1) of each species at 149 each sampling period. In addition to calculating the number of species per sampling unit ("species 
158
Data analyses. For each site, we examined correlations among environmental variables in the chambers 159 (see Table 1 for ranges of values). All measures of air and soil temperature were strongly correlated with 160 each other (R 2 >0.80 for all comparisons) and with GDD, but were not correlated with soil moisture 161 (R 2 <0.35 for all comparisons). Given these findings, we used GDD and soil moisture as independent 162 predictor variables in all subsequent analyses.
164
To examine the effects of environmental variables on diversity, we used linear regressions to determine if 165 species density, Chao2, PIE, Hill.1, or Hill.2 were significantly associated with Site, GDD, soil moisture.
166
We also included Site × GDD and Site ×soil moisture interaction terms in these models to determine if 167 the diversity-climate relationships differed between sites. To yield more precise parameter estimates, we
To determine if species composition varied with GDD at either site, we modified the bootstrap method presented in Gotelli et al. (2010) and used it to detect thermal trends. This method fits a trend line for large variance among species indicates that some species are strongly increasing while others are 177 decreasing. The variance in the trend lines is compared statistically to the expected variance based on 178 random sampling of the pooled community. For this analysis, we analyzed the thermal trend lines for each 179 species by fitting linear regression models of incidence counts of species (both untransformed and square 180 root transformed) versus GDD at each study site. This approach controls for differences in overall 181 incidence among chambers.
183
As described in Gotelli et al. (2010) , we analyzed the model with and without detection errors. In the first 184 model, we assumed there were no errors in detection and that all species present in each chamber were 185 detected in pitfall catches. This analysis is based on the observed incidence matrix. In the second 186 variation, we assumed there were detection errors and that some rare species were present that were not 187 detected in any of the pitfall traps. For this analysis, we estimated the number of missing species with the 188 Chao2 estimator. We added additional rows to represent these additional rare species in the analysis, and 2003) for the coefficients from regression models of species-incidence counts versus GDD. Phylogenetic 195 sampling error was incorporated using the methods described in Ives et al. (2007) . The phylogeny of 196 Moreau and Bell (2013) was used in analyses for both study sites; but because this phylogeny is resolved 197 only to genus, we treated unknown species relationships as terminal polytomies.
198
Finally, we used linear regression to compare the relationships between ant species richness and 199 temperature in our two experimental sites to those that occur along an observational gradient in the 
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With the exception of PIE, diversity increased with GDD and soil moisture and was higher at the southern 207 study site (Table2). PIE increased significantly with GDD and also was higher at the southern site. The 208 relationship between diversity and climate between sites (i.e., site × GDD) was statistically significant for 209 Choa2, which increased significantly with GDD at the southern site but was not significantly associated 210 with GDD at the northern site (Table 2) . At the southern site, asymptotic species richness (Chao2) 211 decreased significantly with warming at a loss rate of one species per 2,400 GDD (~ 1°C) (Figure 1 ).
212
Species density (the number of species per unit area), PIE, and other diversity indices did not respond 213 significantly to warming or to changes in soil moisture at either study site (Table 2) . Species composition 214 at the southern site differed more with temperature than expected by chance (Figure 2a ), although the richness, species density, PIE (Table 2, Figure 1b ), or species composition (Figure 2b) . Fewer than 10%
221
of the species at either site responded significantly to warming, and the number of increasing and 222 decreasing species were similar at both sites (Figure 3 ).
224
With increasing GDD at the southern site, Aphaenogaster rudis decreased in incidence, whereas
225
Crematogaster lineolata and Crematogaster vermiculata increased in incidence (see Figure 3a for linear 226 regression coefficients and significance levels). With increasing GDD at the northern site, Camponotus 227 herculeanus decreased significantly in incidence, whereas Myrmica pinetorum marginally increased in 228 incidence with increasing temperature (Figure 3b ).
230
Closely related species did not experience statistically similar incidence responses to warming. At the 231 southern site, the statistical dependence among species' incidence owing to their phylogenetic history 232 ('phylogentic signal') was moderate (Bloomberg's K = 0.448). Phylogenetic signal in incidence at the 233 southern site also was less than the expectation from a model of Brownian trait evolution (K = 1), and not 234 significantly different from that predicted by a simple tip-shuffling randomization (p = 0.618). At the 235 northern site, phylogenetic signal was higher (K = 0.904; p = 0.050).
237
We recorded a total of 72 species in the Great Smoky Mountains dataset and in the chambers at the two 238 study sites. The Smoky Mountain dataset shared 18% and 10% of this species list with the southern and northern sites, respectively. Approximately 7% of the species were shared by all three sites; 30% were 40; p = <0.001; Figure 4 ).
244

DISCUSSION
245
We found that community composition and diversity of northeastern US forest ants responded differently 
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Previous work in this study system suggests that the variable responses of these ant species may be 258 predictable based on the thermal tolerance (CT max ) of these species (Diamond et al. 2012a , Stuble et al. 259 2013 . Specifically, the relationships between experimental warming and ant worker densities and 260 foraging were significantly associated with CT max , but only for ants at the southern study site. Applying 261 the same approach to this dataset of species incidence, we found that CT max was not significantly 
461
"Northern Site" is Harvard Forest (Massachusetts, USA). 
